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ABSTRACT
Objective: To evaluate the relationship between perceived stress and comorbidities, 
neurological deficit, functional independence and depressive symptoms of stroke 
survivors after hospital discharge. Method: Cross-sectional study with 90 elderly stroke 
survivors. The National Institutes of Health Stroke Scale instrument, the Functional 
Independence Measure instrument, the Geriatric Depression Scale and the Perceived 
Stress Scale were used. Bivariate Pearson correlation, independent t test and multiple 
regression analysis were used to evaluate the relationship between perceived stress and 
other variables. Results: The final regression model showed that higher perceived stress 
was related to less functional independence (p= 0.022) and more depressive symptoms 
(p <0.001). Conclusion: At hospital discharge, interventions should be planned for the 
treatment of depressive symptoms and to create adaptation strategies to the reduction of 
functional independence, in order to reduce the stress of the survivors.
DESCRIPTORS
Aged; Stroke; Stress, Psychological; Activities of Daily Living; Depression.
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INTRODUCTION
Stroke is the second leading cause of death(1) and 
the third most common cause of disability-adjusted life 
years worldwide(2). The absolute number of people with 
first stroke has increased by 68% over the past decades 
throughout the world. Furthermore, the number of people 
who survived a stroke increased by 84%. If this trend con-
tinues, by the year 2030 the world will have 70 million 
stroke survivors(3).
In Brazil, although the mortality rates due to stroke have 
decreased across the country between 2004 and 2009(4), this 
disease remains a leading cause of death(5). Current trends 
in the incidence of stroke in the country are still unknown. 
However, due to population aging, epidemiological tran-
sition and reduction of stroke lethality in middle-income 
countries, such as Brazil, an increase in the incidence of 
this disease is expected to occur, as well as the number of 
survivors and the disability-adjusted life years(3).
For the survivor, returning home after hospitalization 
due to stroke is, at first, a time of joy and attempt to restore 
normality(6). However, once they realize that they cannot 
carry out the activities of everyday life as before and that 
there was loss of their daily routine, coming back home be-
comes a challenging experience and a critical period(7). That 
is when survivors realize the true impact and repercussions 
of stroke in their lives(6,8). They begin to make comparisons 
of the current life with the previous life before the stroke in 
an attempt to reconcile their identity and the desire to go 
back to being who they were before(8).
A major event, such as stroke, can make the survivors’ 
lives very stressful(9). According to the transactional theory 
of stress, psychological stress is a particular relationship 
between the individual and the environment, which is as-
sessed by them as they go beyond their coping resources, 
threatening their well-being(9). This evaluation is a process 
that defines why and to what extent certain relationship 
between the individual and the environment that surrounds 
him/her is stressful. In this relationship, it is not the quality 
of the event that will rank it as a stressor, but the way it is 
perceived and interpreted by the individual(9).
Studies have shown that stress experienced by stroke 
survivors after hospital discharge is directly related to their 
functional independence(10-11) and the presence of depres-
sive symptoms(11). Stroke survivors with lower functional 
independence(10-11) and greater depressive symptoms(11) have 
a higher level of stress back home after hospital discharge.
Psychological stress can be detrimental to the lives of 
stroke survivors. When it persists for a long period, stress 
can cause changes in emotional behavior, social function, 
intellectual processes, in spiritual beliefs, causing suffering, 
it makes communication less effective and contribute to the 
development of disease(9).
Despite the great impact that psychological stress can 
cause in the lives of stroke survivors, the scientific pro-
duction on the perceived stress and its predictors remains 
scarce. Most publications which make the connection be-
tween “stress and stroke” refers to the physiological stress 
(e.g. oxidative stress in cells) or the adaptation and the fam-
ily burden facing disabilities of their family member survi-
vor of stroke, with a few exceptions(10 -11).
Given these considerations, this study aimed to evaluate 
the relationship between perceived stress and clinical vari-
ables (comorbidities, neurological deficit, functional inde-
pendence and depressive symptoms) and sociodemographic 
variables of elderly stroke survivors after hospital discharge.
METHOD
Type of sTudy and parTicipanTs
This is an observational and cross-sectional study. The 
population consisted of elderly stroke survivors treated at 
the Emergency Unit of the Clinics Hospital of Ribeirao 
Preto Medical School (HCFMRP-USP). The sample size 
included the elderly stroke survivors treated between Janu-
ary 2011 and January 2012 and who met the following in-
clusion criteria: (1) age equal or over 60 years; (2) medical 
diagnosis of the first stroke event; (3) living in the districts 
of XIII Regional Health Department (DRS-13); (4) be-
ing able to communicate verbally; and (5) with preserved 
cognitive function.
For the assessment of cognitive function, we used the 
Brazilian version of the Mini Mental State Examination 
(MMSE). The cut-off point, adapted to the educational 
level of the population, is 13 for illiterate, 18 for those who 
studied between 1 and 8 years and 26 for those who studied 
for more than eight years(12). Exclusion criteria were: (1) 
having a neurological comorbidity; (2) living in an Institu-
tion for the Aged (IA); and (3) presenting global aphasia. 
The flowchart of the selection of the study sample is shown 
in Figure 1.
Eldery cared in the HCFMRP-USP
with stroke medical diagnosis 
(n=267)
Eldery excluded
due to prior stroke
(n=81)
Eldery with first 
episode of stroke
(n=186)
Final sample size
(n=90)
Excluded elderly (death, unsatisfactory
cognitive function, living in a IA, not 
living in the DRS-13, no telephone
contact, with medical disgnosis of global
aphasia, other neurological comorbidities)
(n=96)
Figure 1 – Flowchart of the selection of the study sample - Ri-
beirao Preto, SP, Brazil, 2011-2012.
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Variables of The sTudy
The dependent variable of this study is the perceived 
stress (score of the Perceived Stress Scale - 10 items) and 
the independent variables are: age (years); gender (female, 
male); residence status (live alone or with someone); pres-
ence of caregiver (whether or not there is a formal or infor-
mal caregiver); comorbidities (number of comorbidities); 
neurological deficit (score from the National Institutes of 
Health Stroke Scale); functional independence (Functional 
Independence Measure score); depressive symptoms (score 
of the Geriatric Depression Scale - 15 items).
procedures
Firstly, the stroke survivors were identified through 
medical records. After hospital discharge, we contacted 
them by telephone to invite them to participate and to 
schedule the date for the data collection, if they were in 
agreement. Data collection was conducted from January 
2011 to January 2012, in the home of the elderly, two 
weeks after discharge by a trained nurse to implement 
the instruments.
insTrumenTs
To collect socio-demographic data we used a structured 
script containing the following variables: age (years), gen-
der, education (years of formal education), marital status 
(single, married, divorced, and widowed), residence status 
(alone or living with someone) and presence of caregiver 
(whether or not there was a formal or informal caregiver). 
The type of stroke and comorbidities were collected from 
medical records.
Neurological deficit was assessed through the Brazilian 
version of the National Institutes of Health Stroke Scale 
(NIHSS)(13). This is a scale of systematic use that allows a 
quantitative assessment of the neurological deficits associat-
ed with stroke, consisting of 15 items that assess the follow-
ing areas: awareness, vision, extraocular movements, facial 
paralysis, muscle strength in the limbs, ataxia, sensitivity, 
speech and language. The total score ranges from 0 to 42 
points, with higher scores suggesting greater neurological 
impairment. According to the NIHSS score, stroke can be 
classified as: mild (<4)(14), moderate (≥ 4 to ≤ 15) and severe 
(> 15). The Brazilian version of this scale showed intra-class 
correlation coefficient of 0.902 (95% CI = 0.84-0.94)(13).
The Brazilian version of the Functional Independence 
Measure (FIM)(15) was used to assess the degree of assis-
tance required by stroke survivors to perform activities of 
daily living. This scale is divided into two subscales, motor 
and cognitive, and consists of 18 items assessing perfor-
mance in self-care, sphincter control, transportation, lo-
comotion, communication and social cognition. The score 
of each item can vary from 1 (total dependence) to 7 (to-
tal independence). The score of the motor subscale varies 
between 13 and 91 points; cognitive subscale between 5 
and 35 points. The FIM score varies from 18 to 126, with 
higher scores indicating greater functional independence. 
In the Brazilian version, the FIM subscales showed good 
correlation with test-retest reliability (Pearson: 0.91 to 0.98; 
CI: 0.91 to 0.98) and between the two observers (Pearson: 
0.87 to 0, 98 CI: 0.87-0.98)(15).
To assess depressive symptoms, we used the Brazilian 
version of the Geriatric Depression Scale, 15 items (GDS-
15)(16). This scale consists of 15 items, having dichotomous 
response (yes or no) to the questions. The score scale ranges 
from 0 to 15 points, with scores greater than or equal to 6 
indicating the presence of depressive symptoms. The Brazil-
ian version of the scale had good correlation with test-retest 
(rho = 0.86; p <0.001) and kappa coefficient of 0.64(16).
The Brazilian version of the Perceived Stress Scale, 10 
items (PSS-10),(17) was used to measure the degree to which 
individuals perceive situations or events as stressful. Each 
item consists of statements that should be scored from 0 
to 4, according to the frequency in which they occur. Total 
scores can range from 0 to 40, with higher scores suggesting 
higher levels of stress. This scale has no cut-off point for the 
stress level classification. The Brazilian version of PSS-10 
showed reliability coefficient of 0.83(17).
eThical consideraTions
The research followed the ethical precepts of the Na-
tional Health Council Resolution 196/1996, and was con-
ducted after approval by the Research Ethics Committee 
of the Ribeirao Preto Medical School - USP, protocol No. 
10358/210 and CEP-FMRP/USP - 3577/2010. All par-
ticipants who were asked to participate in the study agreed 
to sign the consent form (CF).
sTaTisTical analysis
The data were imported into the software Statistical 
Package for Social Sciences (SPSS) for Windows, ver-
sion 21.0, for analysis. Descriptive statistics technique 
was used for all variables. Bivariate Pearson correlation, 
independent t test and multiple regression analysis were 
used to evaluate the relationship between perceived stress 
and other variables.
A series of multiple regression analysis was performed 
to find the model that best explained the perceived stress 
(PSS-10). Two blocks of variables were constructed: block 
of sociodemographic variables (gender, age, residence sta-
tus, presence of caregiver) and group of clinical variables 
(comorbidities, NIHSS, FIM, GDS-15). Each block was 
analyzed separately and statistically significant variables of 
each block are added to the final model. The level of signifi-
cance was set at α <0.05.
RESULTS
The sociodemographic characteristics of 90 stroke sur-
vivors are shown in Table 1. The mean age was 71.2 (SD = 
8.4), ranging between 60 and 94 years. There was no dif-
ference between the mean age for men and women (p = 
0.225). Most married survivors (77%) were male. About 
90% of stroke survivors lived with someone, being more fre-
quent those living with spouse (22.1%) and spouse and son/
daughter (21.1%). Among the survivors who had caregivers, 
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35% received care from their son/daughter and 33.3% from 
their spouses.
As for the type of stroke, 92.2% of survivors have suf-
fered an ischemic stroke. The mean number of comorbidity 
was 2.44 (SD = 1.35). The three most frequent comorbid 
conditions were hypertension (86.7%), diabetes mellitus 
(37.8%) and heart disease (32.2%). Forty-six stroke survi-
vors (51%) had three or more comorbid conditions.
The mean, standard deviation and median of NIHSS, 
FIM, GDS-15 and PSS-10 variables of the stroke survivors, 
collected after hospital discharge, are shown in Table 2. The 
mean PSS-10 score was 14.04 (95% CI 12.26-15.85).
stroke survivors had modified independence to perform activi-
ties of daily living. Twenty-five survivors (27.7%) had depres-
sive symptoms, according to GDS-15.
There was no difference between the means of the PSS-10 
with respect to gender (p = 0.134) and residence status (p = 
0.08). There was also no relationship between age and per-
ceived stress (r = -0.02, p = 0.85). The difference between the 
mean of the PSS-10 survivors with and without a caregiver 
was 8.13 (p <0.001). There was no relationship between the 
number of comorbidities and perceived stress (r = 0.167, p = 
0.116). Higher level of perceived stress was related to worse 
neurological deficits (NIHSS) (r = 0.534, p <0.001), greater 
impairment of cognitive function (cognitive FIM) (r = - 0.363, 
p <0.001) and motor (motor FIM) ( r = - 0.545, p <0.001) and 
more depressive symptoms (GDS-15) (r = 0.604, p <0.001).
After the completion of multiple regressions in blocks of 
sociodemographic and clinical variables, the variables were 
statistically significant for “presence of caregiver”, FIM and 
GDS-15. Therefore, the final model contained these variables, 
as shown in Table 3. This model explained 63% of the varia-
tion in PPS-10 score, which was significant (F3; 86 = 51.48, p 
<0.001). Higher perceived stress level was associated with low-
er functional independence and more depressive symptoms.
Table 1 – Distribution of stroke survivors, according to sociode-
mographic variables - Ribeirao Preto, SP, Brazil, 2011-2012.
Variables Absolute number (n) Percentage (%)
Gender
Female 39 43.3
Male 51 56.7
Age (years)
60 – 64 23 25.6
65 – 69 20 22.2
70 – 74 17 18.9
75 – 79 11 12.2
80 and over 19 21.1
Marital status
Single 6 6.7
Married 48 53.3
Divorced/Separated 36 40
Education (years in formal education)
None 24 26.7
1 – 4 50 55.6
5 – 8 10 11.1
9 – 12 3 3.3
13 and over 3 3.3
Presence of caregiver
Yes 45 50
No 45 50
Table 2 – Distribution of values (mean, standard deviation, medi-
an, minimum and maximum) of the NIHSS, FIM (total, cognitive 
and motor), GDS-15 and PSS-10 of the stroke survivors - Ribeirao 
Preto, SP, Brazil, 2011-2012.
Variables Mean (SD) Median Variation
NIHSS 3.73(4.5) 2 0 – 18
FIM (total) 102.99 (24.1) 115 45 – 126
Cognitive FIM 33.11 (2.36) 34 22 – 35
Motor FIM 69.89 (23.08) 80 15 – 91
GDS-15 3.47 (3.03) 2.5 0 – 10
PPS-10 14.04 (8.5) 13 2 – 38
Table 3 – Multiple linear regression model with three explana-
tory variables for perceived stress (PPS-10) - Ribeirao Preto, SP, 
Brazil, 2011-2012.
Model B 95% CI for B p-value
Constant 18.39 (12.39; 24.38) 0.000
FIM (total) -0.08 (-0.15; -0.01) 0.022
GDS-15 1.77 (1.37; 2.17) 0.000
Presence of caregiver -1.60 (-4.72; 1.51) 0.308
As for stroke severity, 68.9% suffered mild stroke, 27.8% 
moderate and 3.3% severe. According to the FIM, 70% of 
DISCUSSION
Suffering Stroke is an unexpected episode and it brings 
abrupt changes in the survivor’s life(18), with high potential to 
be experienced in a stressful way, since it represents threat to 
the sense of personal control. Our findings suggest that the 
perceived stress of stroke survivors is related to functional 
independence and depressive symptoms. Other authors re-
ported similar results(10-11). In a longitudinal study conducted 
in Texas on the perceived stress of 159 stroke survivors(10), it 
was noticed that the survivors with lower functional indepen-
dence had higher stress level in the first year after discharge. 
Similarly, in a cross-sectional study with 97 stroke survivors, 
there was a negative relationship between the perceived stress 
and the functional independence of the survivors immediately 
after hospital discharge(11).
The relationship between stress and the functional inde-
pendence is quite plausible. The total or partial loss of inde-
pendence is one of the most difficult transition experiences 
for stroke survivors(6,7-18). For them, participation in activities 
of daily living is something more than the fulfilment of their 
routine; it represents their identity/existence and satisfaction 
in a dynamic process(7). The need for assistance to carry out 
activities of daily living can arouse feelings of loss of control 
over one’s life and even loss of identity. As a result of identity 
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conflict and the feeling of being unable to manage his/her 
own life, stroke survivors describe their lives as stressful, 
challenging and difficult to handle(7).
It is noteworthy that the sample of this study consists 
only of the elderly. At this stage of life, people have to adapt 
to a range of age-related physical, psychological and psy-
chosocial aspects. The elderly experience many losses, in-
cluding declining health, loss of professional activities, or 
the death of friends and spouses(19). Consequently, the age 
factor alone generates many demands that the elderly has 
to adapt. The occurrence of stroke and therefore, the sud-
den reduction of functional independence can generate new 
demands that may require resources beyond that the elderly 
has, when that happens, they experience stress.
The return to their home after hospital discharge is ac-
companied by many changes in the lives of stroke survivors 
and those changes can cause feelings of frustration, anger, 
sadness, loss, pain and depression(8). Our results suggested 
that the depressive symptom is another factor associated 
with perceived stress of stroke survivors after hospital dis-
charge. Our findings are consistent with the results of cross-
sectional study that aimed to identify predictors of perceived 
stress of 97 stroke survivors immediately after discharge, 
which showed that more depressive symptoms were related 
to higher levels of perceived stress(11). Similarly, a study con-
ducted in the state of Georgia, in the United States, also 
found a strong positive correlation between perceived stress 
and depressive symptoms in stroke survivors, regardless of 
the cerebral hemisphere affected by the stroke(20).
Due to the study design, we cannot infer that stress 
causes depressive symptoms or depressive symptoms cause 
stress, however, we can only suggest that these two vari-
ables have a strong positive correlation. In the literature, 
there is strong evidence indicating that stress plays a causal 
role in many cases of depression(21). It should be noted that 
depression is an important variable for the sample of our 
study, since it is a frequent comorbidity among the elderly. 
The prevalence of depression in this population varies be-
tween 0.9% and 42%(22). It remains unclear whether the 
prevalence of depression increases or decreases with age. 
In a systematic review on the relationship between age and 
risk of depression held in 2012, suggested that advanced 
age seems to be an important risk factor for depression 
in the elderly population with age lower than 80 years(23). 
Given these data and the assumption that stress causes de-
pression, for the elderly stroke survivors, stress would be 
a risk factor for depression in addition to the age factor.
The transactional theory of stress postulates that cata-
strophic events, such as stroke, produce physical and psy-
chosocial outcomes that need to be identified and treated 
so that adaptation occurs(9). The functional independence 
and depressive symptoms were presented in our study as 
factors related to the stress of stroke survivors after dis-
charge. Therefore, health professionals must anticipate 
and perform screening for identification and treatment 
of depressive symptoms and implement interventions 
to adapt the reduced functional independence, both at 
the time of hospital discharge as back home through 
monitoring services in order to make the transition from 
hospital to their homes less chaotic and stressful for the 
stroke survivor.
Some limitations of this study should be consid-
ered. The major limitation of the study was to evaluate 
the stress and related variables in only a moment. Lon-
gitudinal studies should be conducted to evaluate how 
the stress of stroke survivors is presented over time and 
what are the predictors of stress perceived at three, six or 
twelve months after discharge. The exclusion of survivors 
with cognitive and aphasic deficit is another limitation, as 
these survivors may experience higher levels of stress(24) 
and other related factors.
CONCLUSION
Returning to their home after hospital discharge is a 
critical time in the lives of stroke survivors. Changes result-
ing from stroke have great potential to be experienced as 
stressful by its survivors.
Our results suggested that the perceived stress in elderly 
stroke survivors after hospital discharge is correlated with 
depressive symptoms and functional independence as higher 
stress level of stroke survivors is related to lower functional 
independence and to as many depressive symptoms.
Health professionals should consider depressive symp-
toms and reduction of functional independence at hospital 
discharge. The discharge plan and interventions for stroke 
survivors should be designed and targeted for the treatment 
of depressive symptoms and strategies to adapt the reduced 
independence in order to reduce the stress of life of the 
survivors, and to facilitate their recovery and reintegration 
to the community.
RESUMO
Objetivo: Avaliar a relação entre o estresse percebido e comorbidades, déficit neurológico, independência funcional e sintomas depressivos 
dos sobreviventes do Acidente Vascular Cerebral (AVC) após a alta. Método: Estudo transversal com 90 idosos sobreviventes do AVC. 
Foram utilizados os instrumentos National Institutes of Health Stroke Scale, Medida da Independência Funcional, Escala de Depressão 
Geriátrica e a Escala de Estresse Percebido. Correlação bivariada de Pearson, teste t independente e análise de regressão múltipla foram 
utilizados para avaliar as relações entre o estresse percebido e as outras variáveis. Resultados: O modelo final da regressão evidenciou que 
maior estresse percebido estava relacionado à menor independência funcional (p = 0,022) e ao maior número de sintomas depressivos 
(p < 0,001). Conclusão: No momento da alta para casa, intervenções devem ser planejadas para o tratamento dos sintomas depressivos 
e para criar estratégias de adaptação à redução da independência funcional, a fim de reduzir o estresse dos sobreviventes.
DESCRITORES
Idoso; Acidente Vascular Cerebral; Estresse Psicológico; Atividades Cotidianas; Depressão.
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RESUMEN
Objetivo: Evaluar la relación entre el estrés percibido y comorbilidades, déficit neurológico, independencia funcional y síntomas 
depresivos de los supervivientes del Accidente Vascular Cerebral (AVC) después del alta. Método: Estudio transversal con 90 ancianos 
supervivientes de AVC. Fueron empleados los instrumentos National Institutes of Health Stroke Scale, Medida de la Independencia 
Funcional, Escala de Depresión Geriátrica y Escala de Estrés Percibido. Correlación bivariada de Pearson, prueba t independiente 
y análisis de regresión múltiple fueron utilizados para valorar las relaciones entre el estrés percibido y las otras variables. Resultados: 
El modelo final de la regresión evidenció que el mayor estrés percibido estaba relacionado con la menor independencia funcional 
(p=0,022) y el mayor número de síntomas depresivos (p<0,001). Conclusión: En el momento del alta hospitalaria, se deben planificar las 
intervenciones para el tratamiento de los síntomas depresivos y para crear estrategias de adaptación a la reducción de la independencia 
funcional, a fin de reducir el estrés de los supervivientes.
DESCRIPTORES
Anciano; Accidente Cerebrovascular; Estrés Psicológico; Actividades Cotidianas; Depresión.
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